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DATA TRANSMITTER, GATEWAY, DATA TRANSCEIVER, AND 



DATA COMMUNICATION METHOD 

TECHNICAL FIELD 

The present invention relates to a data transmitter, gateway, 
10 data transceiver and data communication method capable of 

providing communication adaptable to error conditions varying 
during data communicationbetween transceivers via networks whose 
error conditions are variable. 

15 BACKGROUND ART 

Fig. 1 shows a conventional data transceiver system 
disclosed in Japanese patent application laid-open No . 11-331234. 



In the data transceiver system, a radio terminal unit conducts 
data transmission and reception to and from an application server 
2 0 as follows. The radio terminal unit or base station notifies 
a gateway server of circuit conditions in a radio section, and 
the gateway server adjusts parameters such as packet length and 
retransmission duration when converting to a radio protocol, 
thereby carrying out the data communication. 

2 5 The conventional data communication system disclosed in 

Japanese patent application laid-open No. 11-331234 transmits 
data after the gateway converts into the radio network protocol 
usingparameters (packet length, retransmission timer , andwindow 
size) suitable for the circuit conditions of the radio network. 

3 0 In an ordinary video and audio multimedia communication, 



f 
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however, there are different level protocols: a lower level 
protocol different on the radio and the Internet sections; and 
a higher level protocol common to the radio and the Internet 
sections for enabling streaming communication. The foregoing 
conventional data communication system enables transmission and 
reception according to the parameters matching to the error 
characteristics of the networks according to only the lower level 
protocols, thereby being unable to conduct the transmission at 
an appropriate packet length according to the higher level 
protocol • 

The present invention is implemented to solve the foregoing 
problem. Therefore it is an object of the present invention to 
provide a data transmitter, gateway, data transceiver and data 
communication method capable of reducing the fraction of packets 
lost by receiving data at a packet length adaptable to the error 
conditions of the networks even according to the common higher 
level protocol. 

DISCLOSURE OF THE INVENTION 
2 0 According to a first aspect of the present invention, there 

is provided a data transmitter for carrying out data communication 
with a data receiver via a plurality of networks with different 
characteristics using a higher level protocol common to the 
plurality of networks and a lower level protocol inherent in 

2 5 each of the plurality of networks, wherein the data transmitter 
receives error occurrence conditions in the networks from the 
data receiver, and variably controls a packet length of the higher 
level protocol common to the plurality of networks in response 
to the error occurrence conditions in the networks. Thus, it 

3 0 can vary the packet length not only of the lower level protocol, 
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but also of the protocol common to the networks in response to 
the conditions of the networks. As a result, it can carry out 
communication efficiently in the network with a small number 
of errors, and effectively in the network with a large number 
5 of errors with preventing the adverse effect of the errors as 
much as possible. 

The data transmitter may be characterized in that when it 
variably controls the packet length of the higher level protocol 
common to the plurality of networks in response to the error 

10 occurrence conditions in the networks, it variably adjusts the 
packet length of the higher level protocol in accordance with 
to a structure and characteristics of data to be transmitted. 

According to a second aspect of the present invention, there 
is provided a gateway for repeating data communication between 

15 a data transmitter and a data receiver via a plurality of networks 
with different characteristics using a higher level protocol 
common to the plurality of networks and a lower level protocol 
inherent in each of the plurality of networks, wherein the gateway 
receives error occurrence conditions in the networks from the 

2 0 data receiver, and variably controls a packet length of the higher 
level protocol common to the plurality of networks in response 
to the error occurrence conditions in the networks. Thus, it 
can vary the packet length not only of the lower level protocol, 
but also of the protocol common to the networks in response to 

2 5 the conditions of the networks. As a result, it can carry out 

communication efficiently in the network with a small number 
of errors, and effectively in the network with a large number 
of errors with preventing the adverse effect of the errors as 
much as possible. 

3 0 The gatewaymay be characterized in that it variably controls 
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the packet length of the lower level protocol different in each 
network to a packet length adaptable to the error conditions 
of each network. 

The gatewaymay be characterized in that the error occurrence 
5 conditions in the networks received from the data receiver include 
error occurrence conditions in the networks transmitted from 
another gateway at an interface with another network. 

According to a third aspect of the present invention, there 
is provided a data transceiver for carrying out data communication 

10 with another data transceiver via a plurality of networks with 
different characteristics using a higher level protocol common 
to the plurality of networks and a lower level protocol inherent 
in each of the plurality of networks, wherein the data transceiver 
extracts error occurrence conditions in the networks when 

15 receiving data from the another data transceiver, and variably 
controls a packet length of the higher level protocol common 
to the plurality of networks in response to the error occurrence 
conditions in the networks extracted. Thus, it can vary the packet 
length not only of the lower level protocol, but also of the 

2 0 protocol common to the networks in response to the conditions 
of the networks. As a result, it can carry out communication 
efficiently in the network with a small number of errors, and 
effectively in the network with a large number of errors with 
preventing the adverse effect of the errors as much as possible. 

2 5 According to a fourth aspect of the present invention, there 

is provided a data communication method of carrying out data 
communication between a data transmitter and a data receiver 
via a plurality of networks with different characteristics using 
a higher level protocol common to the plurality of networks and 

3 0 a lower level protocol inherent in each of the plurality of networks, 
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wherein the data communication method variably controls a packet 
length of the higher level protocol common to the plurality of 
networks in response to error occurrence conditions in the 
networks. Thus, it can vary the packet length not only of the 
5 lower level protocol, but also of the protocol common to the 
networks in response to the conditions of the networks. As a 
result, it can carry out communication efficiently in the network 
with a small number of errors, and effectively in the network 
with a large number of errors with preventing the adverse effect 
10 of the errors as much as possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a configuration of a 
conventional example disclosed in Japanese patent application 
15 laid-open No. 11-331234; 

Fig. 2 is a schematic diagram showing a basic configuration 
of a data transceiver system of an embodiment 1 in accordance 
with the present invention; 

Fig. 3 is a diagram showing examples of a network protocol 
2 0 stack for carrying out communication using an RTP (Real-time 
Transport Protocol ) /UDP/IP as an example of a communication 
protocol ; 

Fig. 4 is a block diagram showing a detailed configuration 
of the data transmitter 2 02 of the embodiment 1 as shown in Fig. 

2 5 2; 

Fig. 5 is a diagram illustrating a data structure of network 
error conditions; 

Fig. 6 is a block diagram showing a detailed configuration 
of the higher level protocol packet length deciding section 305 

3 0 shown in Fig. 4; 
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Fig. 7 is a block diagram showing a detailed configuration 
of the data receiver 201 shown in Fig. 2; 

Fig. 8 is a diagram illustrating a packet format 901 of 
the RTP (Real-time Transport Protocol) as an example of the higher 
5 level protocol; 

Fig. 9 is a diagram illustrating a packet format (801) of 
an RTCP (RTP Control Protocol) as an example of a protocol used 
for error condition communication; 

Fig. 10 is a flowchart illustrating the procedure of 
10 generating error condition data in the data receiver 201 of the 
embodiment 1 ; 

Fig. 11 is a schematic diagram showing a basic configuration 
of a data transceiver system of an embodiment 2 in accordance 
with the present invention; 
15 Fig. 12 is a block diagram showing a detailed configuration 

of the data transmitter 502 of the embodiment 2 as shown in Fig. 
ll; 

Fig. 13 is a block diagram showing a detailed configuration 
of the gateway 503 of the embodiment 2 as shown in Fig. 11; 
20 Fig. 14 is a schematic diagram showing a basic configuration 

of a data transceiver system of an embodiment 3 in accordance 
with the present invention; 

Fig. 15 is a block diagram showing a detailed configuration 
of the transceivers 1 and 2 of the embodiment 3 as shown in Fig. 
25 14; 

Fig. 16 is a block diagram showing a detailed configuration 
of the data transmitter 502 of an embodiment 4 in accordance 
with the present invention; and 

Fig. 17 is a schematic diagram illustrating an example for 
3 0 transmitting MPEG-4 video data according to the RTP in the 
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embodiment 4 . 

BEST MODE FOR CARRYING OUT THE INVENTION 

The best mode for carrying out the invention will now be 
5 described with reference to the accompanying drawings to explain 
the present invention in more detail. 
EMBODIMENT 1 

Fig. 2 is a schematic diagram showing a basic configuration 
of a data transceiver system of an embodiment 1 in accordance 

10 with the present invention, which carries out the data 

transmission and reception via two networks with different 
characteristics. In Fig. 2, the reference numeral 201 designates 
a data receiver (shortened to "receiver" in the drawing) ; 202 
designates a data transmitter (shortened to "transmitter" in 

15 the drawing) ; 203 designates a gateway; 204 designates a network 
1; 205 designates a network 2; 206 designates transmission data; 
207 designates a protocol stack for transmitting the transmission 
data 206 via the network 1; 208 designates a protocol stack for 
transmitting the transmission data 206 via the network 2; and 

2 0 209 designates received data. 

The operation of the data transceiver system as shown in 
Fig. 2 will be described. The data receiver 201 receives the 
transmission data 206 from the data transmitter 202 via thenetwork 
1 (204) and network 2 (205) with different characteristics . The 

2 5 network 1 and network 2 have an error rate varying depending 

on time or a state and position of the data receiver 201. The 
total error rate of the network 1 (204) and network 2 (205) for 
the data receiver 201 at time ti is represented by ER(ti). 

The transmission data 206 is transmitted between the data 

3 0 transmitter 202 and data receiver 201 using a protocol common 



to the networks, which is described in the protocol stacks 208 
and 207 as the higher level protocol. In contrast, the 
transmission data 206 is transmitted through the network 1 using 
a network 1 protocol described in the protocol stack 207 as the 
5 lower level protocol, and through the network 2 using a network 
2 protocol described in the protocol stack 208 as the lower level 
protocol. The conversion of the lower level protocols between 
the network 1 and network 2 is carried out by the gateway 203 
serving as a gateway. 

1 0 Fig. 3 illustrates networkprotocol stacks for communication 

using the RTP (Real-time Transport Protocol) /UDP/IP as an example 
of the communication protocol. In Fig. 3, the reference numeral 
1501 designates a protocol stack for carrying out communication 
via the network 1, and 1504 designates aprotocol stack for carrying 
15 out communication via the network 2. The reference 1502 

designates a higher level protocol common to the network 1 and 
network 2; 1503 designates a lower level network protocol for 
the network 1, and 1505 designates a lower level network protocol 
for the network 2. The gateway 203 carries out the protocol 

2 0 conversion between the lower level network protocol 1503 and 

lower level network protocol 1505 of the networks 1 and 2. 

Next, the configuration and operation of the data 
transmitter 202 and data receiver 201 will be described separately 
in more detail. 

2 5 Description of the Transmitter Side. 

Fig. 4 is a block diagram showing a detailed configuration 
of the data transmitter 202 of the embodiment 1 as shown in Fig. 
2. In Fig. 4, the reference numeral 301 designates a packet 
transmitting section, 302 designates a higher level protocol 

3 0 packet generating section, 303 designates a lower level protocol 
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packet generating section, 304 designates a packet sending 
section, 305 designates a higher level protocol packet length 
deciding section, 307 designates network error conditions, 309 
designates an error check section, 206 designates the 
5 transmission data, 202 designates the transmitter, and 205 
designates the network 2. 

The operation of the data transmitter 202 as shown in Fig. 
4 will be described. The higher level protocol packet generating 
section 302 in the data transmitter 202 generates a packet with 
10 the higher level protocol for transmitting the transmission data 
206 . As for the length of the packet of the higher level protocol, 
the higher level protocol packet length deciding section 305 
decides it at a packet length adaptable to the error conditions 
with reference to the data about the network error conditions 

1 5 307 . The packet of the higher level protocol generated is supplied 

to the lower level protocol packet generating section 303. The 
packet generated by the lower level protocol packet generating 
section 303 is supplied to the packet sending section 304 to 
be transferred to the network 2 (205) . As for the network error 

2 0 conditions 307, the error check section 309 collects the error 

information transmitted from the data receiver 201, and stores 
in the network error conditions 307. 

Fig. 5 is a diagram illustrating a data structure of the 
network error conditions. In Fig. 5, the reference numeral 1201 

2 5 designates an example of data representing network conditions. 
As illustrated in Fig. 5, the network error conditions are 
represented, for example, by the data about time and fraction 
of packets lost calculated and stored at each time. The fraction 
n of packets lost represents the ratio of the number of packets 

30 lost from time n-1 to time n to the total number of the packets 
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transmitted during that time period. 

Fig. 6 shows a detailed configuration of the higher level 
protocol packet length deciding section 305 as shown in Fig. 
4. In Fig. 6, the reference numeral 1401 designates a packet 
5 length deciding section, 1402 designates a packet length deciding 
data, 305 designates the higher level protocol packet length 
deciding section, 307 designates the network error conditions, 
and 302 designates the higher level protocol packet generating 
section. 

10 The operation of the higher level protocol packet length 

deciding section 305 as shown in Fig. 6 will be described. The 
packet length deciding section 1401 in the higher level protocol 
packet length deciding section 305 reads the network error 
conditions 307, and decides the packet length to be transmitted. 

15 To decide the packet length, the packet length deciding section 
1401 reads the packet length deciding data 1402, and retrieves 
the packet length corresponding to the error conditions of the 
network. The packet length deciding data 14 02 consists of a table 
having columns representing ranges of network error rates and 

2 0 packet lengths, which enables the packet length deciding section 
1401 to search for the range including the current network error 
rate, and to retrieve the packet length. 

Description of Receiver Side. 

2 5 Fig. 7 is a block diagram showing a detailed configuration 

of the data receiver 201 as shown in Fig. 2. In Fig. 7, the reference 
numeral 401 designates a packet input section, 402 designates 
a lower level protocol packet disassembling section, 403 
designates a higher level protocol packet disassembling section, 

3 0 209 designates the received data, and 405 designates the error 
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condition notifying section. 

The operation of the data receiver 201 as shown in Fig. 
7 will be described. The packet supplied from the network 1 (204) 
to the packet input section 401 is restored to the data through 
5 the lower -level protocol packet disassembling section 402 that 
disassembles the lower level protocol, and the higher level 
protocol packet disassembling section 403 that disassembles the 
higher level protocol. Then, the data is stored in the received 
data 209. The error condition notifying section 405 analyzes 

1 0 the reception condition of the packet at the higher level protocol 

packet disassembling section 4 03 to obtain the fraction of packets 
lost. The error condition notifying section 405 transmits the 
error conditions to the data transmitter 202. 

Fig. 8 illustrates a packet format 901 of the RTP (Real-time 
15 Transport Protocol) as an example of the higher level protocol. 
The error condition notifying section 405 obtains the fraction 
lost of incoming packets to the data receiver 201 from the 
consecution of the "sequence number" in the RTP packet format. 
In Fig. 8, V designates a version, P designates a padding flag, 

2 0 X designates an extension flag, CC designates a contributing 

source (CSRC) count, M designates a marker bit, and PT designates 
a payload type. 

Fig. 9 illustrates a packet format 801 of an RTCP (RTP Control 
Protocol ) as an example of the protocol used for the error condition 

25 communication. In Fig. 9, V designates a version, P designates 
a padding flag, and PT designates a payload type. The error 
condition notifying section 405 writes information into the 
"fraction of packets lost" and "cumulative number of packets 
lost" fields of the RTCP packet format, and transmits them to 

30 the transmitter. In this case, the error condition notifying 



section 405 of the data receiver 201 transmits reception error 
conditions to the data transmitter 202 by the RTCP packet as 
illustrated in Fig. 9. 

Fig. 10 is a flowchart illustrating the procedure of 
5 generating the error condition data in the data receiver 201 
of the present embodiment 1. As shown in Fig. 7, when the higher 
level protocol packet disassembling section 403 receives a packet 
(stepSTl), an RTP packet, for example, the higher level protocol 
packet disassembling section 403 extracts the sequence number 

10 of the packet received (see, Fig. 8) . Then, it computes the number 
of packets lost by comparing the sequence number with the sequence 
number of the packet previously received (step ST2) . It notifies 
the error condition notifying section 405 of the number of packets 
lost and the number of packets received (stepST3) . Subsequently, 

15 it disassembles the packet, extracts and stores the received 
data (step ST4) , and enters a reception standby mode of the next 
packet (step ST5) . Receiving the next packet ("YES" at step ST5) , 
it returns the processing to the foregoing step ST1. 

Receiving the notification of the number of packets lost 

2 0 and the number of packets received from the higher level protocol 

packet disassembling section 403 through the processing at step 
ST3 ("YES" at step ST11) , the error condition notifying section 
405 counts up the number of packets lost and the number of packets 
received (step ST12) . When the timing of transmitting the error 
25 condition comes ("YES" at step ST13) , the error condition 

notifying section 405 computes, when using the RTCP packet, for 
example, the fraction of packets lost and the cumulative number 
of packets lost, sends them to the data transmitter 202 as the 
error condition data (step ST14), and initializes the number 

3 0 of packets lost and the number of packets received (step ST15) . 
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Thus, the present embodiment 1 is configured such that the 
data receiver 201 or gateway 203 notifies the data transmitter 

202 of the error conditions at the data receiver 201 or gateway 

203 via the networks 1 (204) and 2 (205), and that in response 
5 to the error conditions, the data transmitter 202 carries out 

the transmission/reception with the packet length adaptable to 
the error rate even for the higher level protocol common to the 
networks 1 (204) and 2 (205) . Therefore, the present embodiment 
1 can reduce the fraction of packets lost even for the higher 

10 level protocol common to the networks 1 (204) and 2 (205). 

For example, consider a video transceiver system in which 
the network 1 is a radio network such as a mobile telephone network, 
the network 2 is a wired network such as the Internet, the lower 
level protocols differ in the radio protocol and wired protocol, 

15 the higher level uses the RTP/UDP/IP as the common protocol, 
and the error conditions between the data receiver 201 and the 
data transmitter 202 are transmitted according to the RTCP/UDP/IP. 
In addition, assume that the lower level protocol inherent in 
the radio network is used to send a short packet suitable for 

2 0 the radio network with a greater number of errors, and the lower 
level protocol inherent to the wired network is used to send 
the packet length of the higher level protocol to transmit/receive 
the data efficiently. If the radio conditions of the receiver 
are degraded and the error rate of the network increases, the 

2 5 receiver notifies the transmitter of the phenomenon using the 

RTCP. Receiving the error conditions, the transmitter side sends 
the RTP higher level packet with reducing the packet length. 
Thus, the present embodiment 1 can reduce the adverse effect 
of the lower level protocol packet loss in the radio network 

3 0 on the higher level protocol (RTP), thereby enabling the 
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transmission/reception of the data adaptable to the error 
conditions of the networks. 

EMBODIMENT 2 

5 Although the foregoing embodiment 1 handles the system that 

decides the packet length using the error conditions of the 
networks 1 and 2 in their entirety, the present embodiment 2 
handles a system that decides the packet length by using the 
error conditions of the networks 1 and 2 independently. 

1 0 Fig . 11 is a schematic diagram showing a basic configuration 

of the data transceiver system of an embodiment 2 in accordance 
with the present invention, which carries out the data 
transmission/reception via the two networks with different 
characteristics. In Fig. 11, the reference numeral 501 
15 designates a data receiver (shortened to "receiver" in the 
drawing) , 502 designates a data transmitter (shortened to 
"transmitter" in the drawing) , 503 designates a gateway, 204 
designates the network 1, 205 designates the network 2, 206 
designates the transmission data, 507 designates a protocol stack 

2 0 in the network 1, 508 designates a protocol stack in the network 

2, and 209 designates the received data. 

The operation of the data transceiver system of the present 
embodiment 2 as shown in Fig. 11 will be described. The data 
receiver 501 receives the received data 206 from the data 

2 5 transmitter 502 via the network 1 (204) and network 2 (205) with 
different characteristics. The network 1 and network 2 have an 
error rate varying depending on time or a state and position 
of the data receiver 501. The error rates in the network 1 (204) 
and network 2 (205) for the data receiver 501 at time ti are 

30 represented by ERl(ti) and ER2(ti), respectively. 
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The transmission data 206 is transferred between the data 
transmitter 502 and the data receiver 501 using the protocol 
common to the networks described in the protocol stacks 507 and 
508 as the higher level protocol, and is transferred in the network 
5 1 using the network 1 protocol described in the protocol stack 
507 as the lower level protocol, and in the network 2 using the 
network 2 protocol described in the protocol stack 508 as the 
lower level protocol . As for the lower level protocol conversion 
between the network 1 andnetwork2 and the packet length conversion 

10 of the higher level protocol, the gateway 503 carries out. 

Fig. 12 is a block diagram showing a detailed configuration 
of the data transmitter 502 of the embodiment 2 as shown in Fig. 
11. In Fig. 12, the reference numeral 302 designates the higher 
level protocol packet generating section, 602 designates a lower 

15 level protocol packet generating section, 304 designates the 
packet sending section, 305 designates the higher level protocol 
packet length deciding section, 605 designates a lower level 
protocol packet length deciding section, 309 designates the error 
check section, 607 designates network 2 error conditions, and 

2 0 206 designates the transmission data. 

The operation of the data transmitter 502 of the embodiment 
2 as shown in Fig. 12 will be described. The higher level protocol 
packet generating section 302 generates a packet of the higher 
level protocol to transmit the transmission data 206. 

2 5 As for the length of the packet of the higher level protocol , 

the higher level protocol packet length deciding section 305 
decides it at a packet length adaptable to the error conditions 
with reference to the data about the network 2 error conditions 
607 . The packet of the higher level protocol generated is supplied 

3 0 to the lower level protocol packet generating section 602. On 



the other hand, as for the packet length of the lower level protocol , 
the lower level protocol packet length deciding section 605 
decides it at a packet length adaptable to the error conditions 
with reference to the data about the network 2 error conditions 
5 607. 

The configurations of the higher level and lower level 
protocol packet length deciding sections are the same as the 
configuration of the higher level protocol packet length deciding 
section 305 as shown in Fig . 6 . The packet generated by the lower 

10 level protocol packet generating section 602 is supplied to the 
packet sending section 304 to be transferred to the network 2 
(205) . As for the network 2 error conditions 607, the error check 
section 309 collects the error conditions of the network 2, and 
stores in the network 2 error conditions 607. 

15 Fig. 13 is a block diagram showing a detailed configuration 

of the gateway 503 of the embodiment 2 as shown in Fig. 11. In 
Fig. 13, the reference numeral 701 designates a packet receiving 
section, 702 designates a lower level protocol packet 
disassembling section, 703 designates a higher level protocol 

2 0 packet disassembling section, 704 designates a higher level 
protocol packet generating section, 705 designates a lower level 
protocol packet generating section, 706 designates a packet 
sending section, 707 designates a higher level protocol packet 
length deciding section, 708 designates a lower level protocol 

2 5 packet length deciding section, 709 designates an error condition 
notifying section, 710 designates an error check section, 711 
designates network 1 error conditions, 712 designates a packet 
repeating section, 503 designates the gateway, 204 designates 
the network 1, 205 designates the network 2, and 716 designates 

30 a buffer. 
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The operation of the gateway 503 of the embodiment 2 as 
shown in Fig. 13 will be described- The packet receiving section 
701 captures from the network 2 (205) the packet received from 
the data transmitter 502, and supplies it to the lower level 
5 protocol packet disassembling section 702. The lower level 
protocol packet disassembling section 702 disassembles the lower 
level protocol of the packet, and supplies the packet to the 
higher level protocol packet disassembling section 703. The 
higher level protocol disassembling section 703 disassembles 
10 the higher level protocol, and temporarily stores the data into 
the buffer 716 consisting of a FIFO. 

The higher level protocol packet generating section 704 
reads the transmission data from the buffer 716, generates the 
higher level protocol packet, and supplies it to the lower level 

1 5 protocol packet generating section 705 . As for the packet length 

of the higher level protocol, the higher level protocol packet 
length deciding section 707 decides it with reference to the 
network 1 error conditions 711. 

The lower level protocol packet generating section 705 

2 0 generates a lower level protocol packet for the network 1 from 

the higher level protocol packet supplied from the higher level 
protocol packet generating section 704 . As for the packet length 
of the lower level protocol, the lower level protocol packet 
length deciding section (708) decides it with reference to the 

2 5 network 1 error conditions 711 . The configurations of the higher 

level and lower level protocol packet length deciding sections 
707 and 708 are assumed to be the same as the configuration of 
the higher level protocol packet length deciding section 305 
as shown in Fig. 6. 

3 0 Here, when the RTP packet as illustrated in Fig. 8 is used 
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as the common higher level protocol, and the packet length is 
changed at the gateway (503), it is necessary to reassign the 
sequence number. Assume that even if there is a packet lost in 
thenetwork2, the RTPpackets to be generated anew are sequentially 
numbered with excluding the portions lost. 

The packet generated by the lower level protocol packet 
generating section 705 is supplied to the packet sending section 
706 to be sent out to the network 1 (204) . Then, the data receiver 
501 of the present embodiment 2 as shown in Fig. 11 receives 
the data via the network 1 (204) . The data receiver 501 has the 
same configuration and operates in the same manner as the data 
receiver 201 of the foregoing embodiment 1 as shown in Fig. 7. 
Thus, the error condition notifying section 405 notifies the 
gateway 503 of the error conditions. 

The notification of the error conditions is transmitted 
from the data receiver 501 to the gateway 503. The gateway 503 
merges the error conditions at the data receiver 501 due to the 
network 1 (204) with the error conditions at the gateway 503 
due to the network 2 (205) , and supplies the resultant error 
conditions to the data transmitter 502. 

More specifically, in the gateway 503, the error check 
section 710 receives the error condition information between 
the gateway 503 and the data receiver 501 in the network 1, and 
stores it as the network 1 error conditions 711. In addition, 
the error condition notifying section 709 of the gateway 503 
captures the fraction of packets lost and the number of packets 
lost obtained as a result of the analysis by the higher level 
protocol packet disassembling section 703 as well as the error 
condition information in the network 1 from the network 1 error 
conditions 711, and transmits these error conditions to the data 
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transmitter 502 via the network 2 (205) . 

For example, consider the transmission to the data 
transmitter 502 using the RTCP packet as illustrated in Fig. 
9 . In this case, "the reception error conditions of the receiver" 
5 indicates the error condition of the network 1, and "the reception 
error conditions of the gateway" indicates the error condition 
of the network 2 . 

Thus, the present embodiment 2 is configured such that the 
gateway 503 detects the error conditions of the networks 1 and 

10 2, and controls the packet lengths of the common higher level 
protocol and lower level protocol when transmitting data from 
the gateway 503 to the data receiver 501, and that the gateway 
503 transmits the error conditions to the data transmitter 502 
so that the data transmitter 502 controls the packet lengths 

15 of the common higher level protocol and lower level protocol 
when transmitting data to the gateway 503. Accordingly, as for 
the network 1 from the gateway 503 to the data receiver 501, 
the packet with the length adaptable to the error conditions 
of the network 1 is transmitted through the network 1 for both 

2 0 the common higher level protocol and lower level protocol. In 
addition, as for the network 2 from the data transmitter 502 
to the gateway 503, the packet with the length adaptable to the 
error conditions not only of the network 2, but also of the network 
1, is transmitted through the network 2 for both the common higher 

2 5 level protocol and lower level protocol. 

For example, consider a video transceiver system in which 
the network 1 is a radio network and the network 2 is a wired 
network, the lower level protocols differ in the radio protocol 
and wired protocol, the higher level uses the RTP/UDP/IP as the 

3 0 common protocol, and the error conditions between the data 
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receiver 501 and the data transmitter 502 are transmitted 
according to the RTCP/UDP/IP. In this case, although the lower 
level protocol inherent in the radio network is used to send 
a short packet substantially suitable for the radio network with 
5 a greater number errors, the packet length is still more variable 
in accordance with the error conditions of the network 1. 

Although the protocol inherent in the wired network of the 
network 2 employs the packet length of the higher level protocol 
to transmit/receive data efficiently, the packet length of the 

10 higher level protocol is also variable in accordance with the 
error conditions of the network 2. 

Thus, the gateway 503 converts the RTP packet length based 
on the common protocol according to the error conditions of the 
network 1 and network 2 so that the network 2 can use a long 

15 packet to carry out efficient transmission because of a smaller 
number of errors, and the network 1 can use a short packet to 
reduce the adverse effect of the error because of a greater number 
of errors. 

Although the foregoing description is made by way of example 
2 0 in which the data transmitter 502 transmits data to the data 
receiver 501 via the single gateway 503, the present invention 
is not limited to such a configuration. For example, it is also 
applicable to a case where the data transmitter 502 transmits 
data to the data receiver 501 through a plurality of gateway. 
2 5 In this case, the packet repeating section of each gateway 

generates the error condition data about the network to be repeated, 
and transmits it to the party gateway, thereby enabling the 
transmission/reception with the packet length corresponding to 
the error conditions. 

30 
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EMBODIMENT 3 

In the foregoing embodiments 1 and 2, the data receiver 
and gateway each have a means for notifying their own network 
error conditions. In contrast, the present embodiment 3 handles 
5 a system capable of capturing the error conditions without such 
a means for notifying the error conditions of the network. 

Fig. 14 is a schematic diagram showing a basic configuration 
of a data transceiver system of an embodiment 3 in accordance 
with the present invention. In Fig. 14, the reference numeral 
10 1001 designates a transceiver 1, 1002 designates a transceiver 
2, 1003 designates a gateway, 204 designates the network 1, 205 
designates the network 2, 1006 designates transmission data 1, 
1007 designates transmission data 2, 1008 designates a protocol 
stack of the network 1, 1009 designates a protocol stack of the 
15 network 2, 1010 designates received data 1, and 1011 designates 
received data 2. In addition, ER(ti) is the total error rate 
of the network 1 (204) and network 2 (205) for the transceiver 
1 (1001) at time ti. 

The operation of the data transceiver system of the 

2 0 embodiment 3 as shown in Fig. 14 will be described. The transceiver 

1 (1001) transmits the transmission data 1 (1006) to the 
transceiver 2 (1002), and receives the received data 1 (1010) 
from the transceiver 2 (1002) . Likewise, the transceiver 2 (1002) 
transmits the transmission data 2 (1007) to the transceiver 1 
25 (1001), and receives the received data 2 (1011) from the 
transceiver 1 (1001) . 

Fig. 15 is a block diagram showing a detailed configuration 
of the transceiver 1 (or 2) of the embodiment 3 as shown in Fig. 
14. In Fig. 15, the reference numeral 301 designates a packet 

3 0 transmitting section similar to the packet transmitting section 
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609 of the data transmitter 502 of the embodiment 2 as shown 
in Fig. 12; 1102 designates a packet receiving section similar 
to the packet receiving section 404 of the data receiver 201 
of the embodiment 1 as shown in Fig. 7; 1103 designates an error 
5 check section; 307 designates the network error conditions; 1010 
designates received data; 1006 designates transmission data; 
1001 designates the transceiver; and 204 designates the network 
1. 

The operation of the transceiver 1 (or 2) of the embodiment 
10 3 as shown in Fig. 15 will be described. The transceiver 1 (1001) 
performs bidirectional data communication with the party 
transceiver 2 (1002). The network routes of the 
transmission/reception are assumed to use the same network. Thus, 
as for the example of Fig. 14, the network 1 (204) and network 
15 2 (205) are used. 

At the transceiver 1 (1001), its packet receiving section 
(1102) , receiving and disassembling a packet, extracts the loss 
conditions of a packet in the same manner as the packet receiving 
section 404 of the data receiver 201 of the embodiment 1 as shown 
2 0 in Fig. 7, and supplies the loss conditions to the error check 
section 1103 . The error check section 1103 generates the network 
error condition data from the packet loss conditions received, 
and stores the data in the network error conditions 307. 

On the transmitting side, on the other hand, the packet 

2 5 transmitting section 301 decides the packet length of the higher 

level protocol and that of the lower level protocol with reference 
to the network error conditions 307 in the same manner as the 
packet transmitting section 609 of the data transmitter 502 in 
the embodiment 2 as shown in Fig. 12, and transmits the packet. 

3 0 Thus, the present embodiment 3 is configured such that the 
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transceiver (1001) or (1002), when transmitting data, decides 
the packet length of the higher level protocol and that of the 
lower level protocol with reference to the network error 
conditions 307 in the same manner as the packet transmitting 
5 section 609 of the data transmitter 502 in the foregoing embodiment 
2 as shown in Fig. 12, and transmits the packet, and when receiving 
the data, extracts the loss conditions of the packet when receiving 
and disassembling the packet in the same manner as the packet 
receiving section 404 of the data receiver 201 of the foregoing 

10 embodiment 1 as shown in Fig. 7, and that the error check section 
1103 generates the network error condition data from the packet 
loss conditions received, and stores the data in the network 
error conditions 301. As a result, even the system without the 
means for notifying the error conditions of the network can carry 

15 out the data transmission with the packet length corresponding 
to the network conditions by analyzing the network error 
conditions generated from the conditions of the bidirectional 
packet transmission and reception. 

2 0 EMBODIMENT 4 

As for the packet length of the higher level protocol, the 
foregoing embodiments 1-3 each decide the appropriate packet 
length with reference to the error conditions of the networks. 
In contrast, the present embodiment 4 decides the packet length 

2 5 when transmitting media data such as video or audio information 

that imposes conditions on dividing a packet. 

Fig. 16 is a block diagram showing a detailed configuration 
of the data transmitter 502 of the present embodiment 4. The 
data transmitter 502 of the present embodiment 4 is characterized 

3 0 by adding packet division conditions 1311 to the data transmitter 
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202 of the embodiment 1 as shown in Fig. 4. 

In Fig. 16, the reference numeral 302 designates the higher 
level protocol packet generating section, 303 designates the 
lower level protocol packet generating section, 304 designates 
5 the packet sending section, 1304 designates a higher level 
protocol packet length deciding section, 309 designates the error 
check section, 307 designates the network 2 error conditions, 
206 designates the transmission data, 1309 designates a packet 
transmitting section, and 205 designates the network 2. These 

10 components correspond to those of the data transmitter 502 of 
the embodiment 2 as shown in Fig. 12. The reference numeral 1311 
designates the packet division conditions. 

The operation of the data transmitter 502 of the embodiment 
4 as shown in Fig. 16 will be described. The higher level protocol 

15 packet length deciding section 1304 refers to the packet division 
conditions 1311 to decide the packet length to be transmitted. 
The packet division conditions include the structure and 
characteristic information of the data transmitted, and offers 
the reference to decide the length of the packet. 

2 0 Fig. 17 illustrates an example that transmits MPEG-4 video 

data according to the RTP in the present embodiment 4. In Fig. 
17, reference numerals 1601-1606 represent an MPEG-4 video data 
structure: 1601 and 1602 each designate a VOP (Video Ob j ect Plane) 
representing a video frame . The VOP can be composed of a plurality 

2 5 of video packets, which are designated by the reference numerals 

1603-1606 . It is preferable that the MPEG-4 video data with such 
a structure be packetized on a VOP by VOP basis or VP by VP basis . 
Thus, the packet division conditions 1311 specify the packet 
division conditions on the VOP or VP (video packet) basis. In 

3 0 this way, the packet length can be divided into a length more 
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suitable for the error conditions under the control of the packet 
division conditions 1311. 

In Fig. 17, again, reference numerals 1607-1610 each 
designate a packet structure: 1607 and 1608 represent the case 
5 of structuring the packet on a VOP by VOP basis under the control 
of the packet division conditions 1311 ; and 1609 and 1610 represent 
the case of structuring the packet on a VP by VP basis under 
the control of the packet division conditions 1311. 

Thus, the present embodiment 4 is configured such that it 

10 includes the packet division conditions 1311 that store the 
information on the structure and characteristics of the data 
in advance, and that when the higher level protocol packet length 
deciding section 1304 decides the packet length, it refers to 
the packet division conditions 1311 and decides the higher level 

15 protocol packet length. As a result, the present embodiment can 
vary the packet length in accordance with the characteristics 
and structure of the data to be transmitted. 

Although the present embodiment 4 is described by way of 
example including the packet division conditions 1311 added to 

2 0 the data transmitter 2 02 of the embodiment 1 shown in Fig. 4, 
the present invention is not limited to the configuration. For 
example, it is obvious that the packet division conditions 1311 
can be added to the data transmitter 502 of the embodiment 2 
shown in Fig. 12 so that the higher level protocol packet length 

2 5 deciding section 305 refers to the packet division conditions 

1311 to decide the higher level protocol packet length; that 
the packet division conditions 1311 can be added to the gateway 
503 of the embodiment 2 as shown in Fig. 13 so that the higher 
level protocol packet length deciding section 707 refers to them 

3 0 when it decides the higher level protocol packet length of the 
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packet to be transmitted to the network 1 (204) ; or that the 
packet division conditions 1311 can be added to the transceiver 
1001 of the embodiment 3 shown in Fig. 15 so that the higher 
level protocol packet length deciding section refers to them 
when it decides the higher level protocol packet length. 

INDUSTRIAL APPLICABILITY 

As described above, even if the transceivers carry out the 
data communication via the networks whose error conditions are 
different, the data transmitter in accordance with the present 
invention can achieve the data communication adaptable to the 
changes in the error conditions. 



